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(57) Abstract: Present invention provides a tread (1) for a tire having a contact face (2) intended to come into contact with ground,
the contact face (2) being given surface treatment so as to have a treated surface for improving performance during break-in period
and having at least one indication (4) indicating at least one of a intended rotational direction DR and a axial orientation DA, the
tread being characterized in that the indication (4) is formed by being devoid of the surface treatment. According to the present in -
vention tire mounding etficiency is enhanced while easy recognition of tire break-in completion is obtainable.



WO 2016/084985 PCT/JP2015/084085

DESCRIPTION

Title of Invention: TIRE TREAD FOR IMPROVING EFFICIENCY IN MOUNTING

OPERATION
FIELD OF INVENTION

5 (0001) The present invention relates to a tread for tire and in particular to a tread having
an indication for indicating a correct mounting direction of tire onto a rim, and

to a tire having such tread.
BACKGROUND

(0002) It is known that some tires have an intended rotational direction and/or an
10 intended inside-outside orientation. It is necessary for such tires to be mounted
on the rim in a correct mounding direction in order to achieve desired

performance.

(0003) However, it is sometimes not easy to recognize the correct mounding direction

only from the appearance of the tread.

15 (0004) Therefore, tires having an indication (marking), such as letters "OUTSIDE", for
indicating a correct rhounting direction have been suggested. However, since
such markings are provided on the outer surface of the sidewall, if the tires are
horizontally piled up or stacked flat, it is difficult for operator to find the

indication and to confirm the correct mounting direction.

20 (0005) On the other hand, EP0667251A1 discloses a pneumatic tire in which markings
for indicating the intended rotational direction are applied to a bottom surface of

a circumferential groove on a tread.

(0006) However, it is not easy to precisely place the markings on the predetermined

position on the bottom surface of the circumferential groove, since the marking
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is manufactured as a separate member from the tread. Thus, the manufacturing

cost of such tire increases.

(0007) Further, some tires, especially winter tires, have treated surface on an outermost
surface of the tread. The treated surface is provided in order to improve the

5 performance of the tire during break-in period.

(0008) The treated surface is designed so as to be worn out when the break-in stage is
completed. Therefore, it is important for the driver to recognize when the
treated surface is worn-out. However, it is not easy to visually confirm whether

the treated surface is worn out from the appearance.

10 (0009) Tt is an object of the present invention to provide a tread for a tire having an
indication for correct tire mounting direction, which indication can be easily
provided on the tread and can indicate the completion of the break-in period,

and to provide a tire having such tread.
(0010) Definitions:

15 (0011) A “groove” is a space between two rubber faces/sidewalls which do not contact _
between themselves under usual rolling condition connected by another rubber

face/bottom. A groove has a width and'a depth.

(0012) An “incision” is a cut made on the contact face (tread surface) with a knife-like
blade, and sometimes called as ‘sipe’. The width (or thickness) of such incision

20 on the contact face is relatively thin (that is to say less than 2.0 mm) compared
to a groove. Two opposed rubber faces of such incision distant in a width (or
thickness) direction may contact each other, at least partially and at least during

passage of ground contact.

(0013) A “radial direction” is a direction perpendicular to an axis of rotation of a tire.

25 This direction is the direction of the thickness of a tread.
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(0014) A “transverse direction” or an “axial direction” or an “axial orientation DA” is a

direction parallel to a rotational axis of a tire.

(0015) A “rotational direction” or a “rotational direction DR” is a direction tangent to
any circle centered on an axis of rotation of a tire. This direction is

5 perpendicular to both the radial direction and the transverse direction.

(0016) A “surface treatment” is a processing made on contact face subjected for
‘improving tire’s performance at new (initial) state, as for example forming a
plurality of fine grooves (or fine ribs) on the contact face as expressed in
document JPHO7-186633A, or forming a micro roughness made onto a mold for

10 manufacturing a tire via, for example machining, electrolytic corrosion
processing, etching, shot blasting etc. and such roughness being transferred to
the contact face of the tir‘e‘as expressed in document JPHO7-257111A. This
surface treatment is usually made by molding a green (uncured) tire, but also

applicable after vulcanization of such green tire via, for example hot stamping.

15 (0017) A “center region of the tread” is a central region when a tread is divided into
three trisections in tire axial direction, that is to say a center region containing

equatorial plane of the tread.
SUMMARY OF THE INVENTION

(0018) To meet this need, the invention provides é tread for a tire having a contact face

20 intended to come into contact with ground, the contact face being provided with
a surface treatment so as to have a treated surface for improving performance

during break-in period and having at least one indication indicating at least one

of a intended rotational direction DR and a axial orientation DA, the tread being
characterized in that the indication is formed by being devoid éf the surface

25 treatment.
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(0019) According to this arrangement, since the indication can be applied easily onto
the tread for tire by making an area which is devoid of the treated surface on the

contact face of the tire, manufacturing efficiency of the tire increases.

(0020) Further, completion of the tire break-in period can be easily recognized, as the

5 indication disappear with the treated surface.

(0021) Preferably, the indication has a portion enable to encompass a circle with a

‘diameter of at least 3mm.

(0022) According to this arrangement, it is easy to visibly confirm if the indication still

. remains.

10 (0023) Preferably, a total area of the indication on the tread with respect to the whole

area of the contact face is at most equal to 5%.

(0024) According to this arrangement, it is possible to avoid impairing the performance
of the tire due to shortage of the area of the treated surface. The area of the
indication relative to whole area of the contact face is preferably at most equal

15 ~ to 3%, and more preferably in a range between 0.01% and 2%.
(0025) Preferably, the treated surface is formed by a plurality of fine grooves.

(0026) Preferably, the treated surface has a roughness (Ra) of between 0.005mm and

0.02mm.

(0027) Preferably, the indication is provided in an axially.central region of the tread.
20 According to this arrangement, better visibility of the indication can be
contained, as the central region of the tread is the most noticeable region on the

tread.

(0028) Preferably, at least a part of edge of the indication provided with a bordering.
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(0029) According ‘to this arrangement, the indication can be recognized. Such
bordering can be made, for example by fine grooves, a protrusion, fine ribs, a
plurality of strands (as expressed in document WQ2007045425A1). The
bordering can be in a form of one continﬁous line or combination of several

5 lines, dashed line, dotted line, double line, or combination of these lines.

(0030) Preferably, the bordering is made by an incision. According to this arrangement,
incision serves as supplemental water storage capacity improving tire

performance in particular on ice.

(0031) Depth of this incision is preferably less than 50% of depth of the groove in order
y

10 not to impair rigidity around the indication.
BRIEF DESCRIPTION OF THE DRAWINGS

(0032) Other characteristics and advantages of the invention arise from the description
made hereafter in reference to the attached drawings which show, as

nonrestrictive examples, of the embodiments of the object of the invention.
15 (0033) In these drawings:

(0034) FIG.1 is a schematic view of a tire having a tread according to first embodiment

of the present invention;
(0035) FIG.2 is an enlarged view of a portion indicated as Il in Fig.1;
(0036) FIG.3 shows variants of the identification shown in Fig.2;

20 (0037) FIG.4 is a schematic view of a tire having a tread according to a second

embodiment of the present invention;

(0038) FIG.5 is a schematic view of a tread according to a third embodiment of the

present invention;

DETAILED DESCRIPTION OF THE INVENTION

5
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(0039) Preferred embodiment of the present invention will be described below with

reference to the drawings.

(0040) A tire tread according to a first embodiment of the present invention will be
described with reference to Figs 1 and 2. FIG.1 is a schematic view of a tire

5 section of a tire tread 1 of dimension 205/55R16. Fig.2 shows a portion
indicated as II in Fig.1. The tread 1 is provided with one circumferential groove

3a and a plurality of axial grooves 3b. The circumferential groove 3a extends in

a circumferential direction along a tire rotational direction DR in an axially

central region. The axial grooves 3b extend generally in a tire axial orientation

10 - DA. Note lthat the internal construction of this tire other than the tread is the
same structure as conventional pneumatic radial tire, thus description of the

internal construction will be omitted.

(0041) The tread 1 has a contact face 2 intended to come into contact with the ground
during rolling. The contact face 2 includes a treated surface formed by a

15 plurality of fine grooves 6 extending in an axial direction. The sizes of the fine
groove 6 are for example 0.00S-l.Srﬁm in depth (the radial direction), 0.01-

1.0mm in thickness and 0.1-2.0mm in pitch (distance between two adjacent fine

grooves).

(0042) As shown in Fig.1, a plurality of indications 4 is formed on the contact face 2.
20 In this embodiment, the indications 4 have an arrow-like shape which directs the

intended rotational direction DR of the tire.

(0043) The indications 4 are positioned both sides of the circumferential groove 3a in

staggered manner.

(0044) Each indications 4 has a size which contains a portion enable to encompass a

25 circle 4a with a diameter of at least 3mm.
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(0045) The indications 4 are formed by being devoid of the fine grooves 6. That is, the
surface of the indications 4 does not include fine grooves and is substantially
flat or even. Thus, the surface of the indications 4 is different in reflection from

the treated surface made of the fine grooves 6.

5 (0046) For example, the indication 4 is formed by a substantially even surface so as'to
~correspond to the indication provided on an inner surface of a mold used for

molding the tire.

(0047) The indication 4 is provided in a cehter region of the tread 1 alternately across
the groove 3 extending in the rotational direction DR by changing its shape

10 symmetrically with respect to the groove 3 extending in the rotational direction
DR. All the indications 4 on the contact face 2 are indicaﬁng the same tire

rotational direction DR.

(0048) A total area of the indications 4 relative to the whole area of the contact face is
at most equal to 5%, preferably at most equal to 3% and more preferably in a

15 range between 0.01% and 2%.

(0049) In the pfesent embodiment, on the sidewall 7, another indication 8 indicating the
intended rotational direction of the tire is provided. Another indication 8

includes an arrow-like marking and letters of “ROTATION”.

(0050) In this embodiment, since the indication 4 is different in reflection from the
20 treated surface made of fine grooves 6, easy recognition of a correct mounting

direction can be obtained, thus mounting operation efficiency is enhanced.

(0051) Since the indication 4 has a portion enable to encompass a circle with a diameter

of at least 3mm, visibility of the indication 4 can be improved.
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(0052) Since the indication 4 is positioned in the center region of the tread 1, the
operator can easily find the indications 4, resulting that mounting operation will

be improved.

(0053) Since the total area of the indication 4 relative to that of the contact face 2 is at
3 most equal to 5%, preferably less than or equal to 3%, more preferably within
the range between 2% and 0.01%, the effect derived from fine grooves 6 can be -

maintained.

(0054) Since the indication 4 disappears with the fine grooves 6, completion of the tire

break-in period can be easily recognized.

10 (0055) The form and orientation of the fmé grooves 6 is not limited to straigﬁt' line
extending in the tire axial direction. The fine grooves can extend in the tire
rotational direction or a direction oblique to the tire rotational direction in wavy,
zig-zag and/or an arc manner. Combination of several types of the fine grooves

can also be applicable.

15 (0056) The indication 4 is formed by a substantially even surface corresponding to the
indication 4 provided on an inner surface of a mold used for molding the tire.
Thus, efficiency for manufacturing such tire is enhanced and the manufacturing

cost is reduced.

(0057) A variation of the first embodiment of the present invention will be described

20 referring to Fig.3. Fig.3 shows variants 4A-4C of the indication 4 shown in
Fig.2.

(0058) As shown in Fig.3(A), an indication 4A is formed on the contact face 2A of the

tread adjacent to a circumfergntial groove 3Aa. The contact face 2A is a treated

surface having roughness (Ra) of between 0.005mm and 0.02mm. The
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roughness (Ra) can be obtained, for example, by manufacturing the tire by a

mold on which inner surface treatment such as sandblasting had been given.

(0059) The roughness (Ra) of the surface of the indication 4A is between 0.002mm and
0.003mm, which identical to that on a normal tire tread without surface

5 treatment.

(0060) As shown in Fig.3(B), an indication 4B formed on a contact face 2B with fine
grooves 6B has a triangle shape open to a circumferential groove 3Ba. The
indication 4B has a bordering 5B therearound. A tip end of the triangle shape is
directed substantially to the intended rotational direction of the present tire. By

10 combining the triangular shaped indication 4B with the circumferential groove

3Ba, the indication 4B can indicate one direction similar to an arrow.

(0061) As shown in Fig.3(C), an indication 4C with a bordering 5C has a double sided
allow shape. The indication 4C is formed on a .contact face 2C with the
roughness (Ra). However, any other shape indicating an orientation can be used

15 for an indication in the present invention.

(0062) The bordering 5C provides better visibility of the indication by emphasizing

contours of the indication so as to improve the efficiency in mounting operation.

(0063) The bordering 5B and 5C in Fig.3(B) and 3(C) is formed by one fine groove.
The bordering may also be made, for example by fine ribs, a protrusion, a

20 plurality of strands as expressed in document WO02007045425A1. The
bordering can be formed so as to be seen as one continuous incision line or
combination of several lines, dashed line, dotted line, double line or

combination of these lines.
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(0064) Alternatively, the indications 4, 4A, 4B, 4C can be provided after curing a tire
having the plurality of fine grooves 6 onto the tread 1 or roughness, for example

by a hot stamping.

(0065) A tire tread according to a second embodiment of the present invention will be

5 described referring to Fig.4. Fig.4 is a schematic view of a tire having a tire
tread 21 according to the second embodiment of the present invention. The

tread 21 has two circumferential grooves 23a, 23b extending in the tire

rotational direction DR.

(0066) A contact face 22 of the tread 21 has roughness (Ra) of between 0.005mm and
10 0.02mm as a treated surface. The roughness (Ra) is measured acbording to

standard ISO 4287:1997 and JIS B 0601.

(0067) This tread 21 has a specified (intended) inside-outside orientation in the tire
axial orientation DA. On one sidewall 27 which should be placed on axially
outside of a vehicle when the tire is rﬁounted to the vehicle, ietters “OUTSIDE”

15 28 are placed in order to indicate intended mounting orientation of the tire in the

axial direction.

(0068) A plurality of indications 24a, 24b is formed on the contact face 22. The
indications 24a, 24b are formed by being devoid of the treated surface
(roughness). In thé second embodiment, indications have different shape, that is

20 triangle shape 24a and an arrow-like shape 24b. Both of them are directing to

the tire outside orientation along the tire axial orientation DA.

(0069) The indications 24a, 24b are positioned adjacent to the circumferential groove
23a on the outer side thereof. The indications 24a, 24b have different shapes

from each other and are alternately placed along the tire rotational direction DR.

10
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(0070) A total area of the indications 24a, 24b relative to the whole area of the contact
face, is at most equal to 5%, preferably at most equal to 3% and more preferably

in a range between 2% and 0.01%.

(0071) Each indications 24a, 24b has a size which contains a portion enable to
5 encompass a circle 24c with a diameter of at least 3mm. Each of the indication

24a, 24b has a bordering 25 made by an incision.

(0072) According to this embodiment, in addition to the advantages described above,
the bordering 25 made by an incision can act as supplemental water storage to

further improve tire performance in particular on ice.

10 (0073) By modifying a depth of the incision, the indications 24a, 24b can provide other
information, for example timing for tire rotation. Depth of the incision is
preferably less than 50% of a depth of the groove 23a for not impairing a

rigidity around the indication 24a, 24b.

(0074) A tire tread according to a third embodiment of the present invention will be

15 described referring to Fig.5.

(0075) A plural pairs of indications 34a, 34b shown in Fig.5 (A) is provided on a
contact face 32 (only one pair is shown in Fig.5 (A)). The indications 34a, 34

are formed by being devoid of the roughness (Ra).

(0076) One indication 34a in Fig.5(A) has an arrow-like shape with single-sided arrow

20 head provided without bordering and indicates the tire axial orientation DA.
Another indication 34b has an arrow-like shape with a double-sided arrow head

including the bordering 35 of a continuous line and indicates the tire rotational

direction DR.

11
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(0077) A plural pairs of indications 44a, 44b shown in Fig.5 (B) is provided on a
contact face 42 (only one pair ts shown in Fig.5 (B)). The indications 44a, 44b

are formed by being devoid of the fine grooves 46 on a contact face 42.

(0078) One indication 44a indicates the tire axial orientation DA (left-right direction on
5 Fig.5) and the another indication 44b indicates the tire rotational direction DR

(up-down direction on Fig.5).

(0079) The pair of the indications 44a, 44b in Fig.5(B) has an arrow-like shape with

single-sided arrow head provided with bordering 45 shown by dotted lines.

(0080) In this embodiment, the indication 44a, 44b can be applied also to a tread for a
10 tire having both intended rotation direction and intended inside-outside
orientation, providing increased mounting operation efficiency as described

above.

(0081) Although two different arrows are used for indicating rotational and axial
directions in the embodiment shown in Fig.5(A), the same arrows can be used

15 for indicating rotational and axial difections as shown in Fig.5(B). Further, the
pair can be a combination of an indication with bordering and an indication

without bordering.

-(0082) The molding element of the present invention can be used not only for molding
a pneumatic tire but also for molding a tread portion of non-pneumatic tire such
20 as a solid tire or a tire with flexible spokes (such as a non-pneumatic tire known

under the trade name "TWEEL" (registered trade mark)).

(0083) The invention is not limited to the embodiment described above. Various

modifications can be made within the scope of the claimed invention.

12
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CLAIMS
A tread (1) for a tire having a contact faée (2) intended to come into contact with
ground, the contact face (2) being provided with a surface treatment so as to have
a treated surface for improving performance during break-in period and having at
least one indication (4) indicating at least one of a intended rotational direction
DR and a axial orientation DA, the tread being characterized in that the

indication (4) is formed by being devoid of the surface treatment.

The tread (1) according to claim 1, wherein the indication (4) has a portion

enable to encompass a circle with a diameter of at least 3mm.

The tread (1) according to claim 1 or claim 2, wherein a total area of the
indication (4) on the tread (1) with respect to the whole area of the contact face

(2) 1s at most equal to 5%.

The tread (1) according to any one of the claims 1 to 3, wherein the treated

surface 1s formed by a plurality of fine grooves (6).

The tread (1) according to any one of the claims 1 to 3, wherein the treated

surface has a roughness (Ra) of between 0.005mm and 0.02mm.

The tread (1) according to any one of the claims 1 to 5, wherein the indication (4)

is provided in an axially central region of the tread.

The tread (1) according to any one of the claims 1 to 6, wherein at least a part of

edge of the indication (4) provided with a bordering (5).

The tread (1) according to claim 7, wherein the bordering (5) is made by an

incision.
A tire having the tread according to any one of the claims 1 to 8.

13
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